Polyunsaturated fatty acids influence prostanoid synthesis in vascular endothelial cells under hypoxia and reoxygenation.
We studied the influence of membrane polyunsaturated fatty acids (PUFA) on prostanoid metabolism in the vascular endothelium, in pathophysiological conditions. Two models of cultured endothelial cells were used, from bovine aorta (BAEC) and human umbilical vein (HUVEC). In physiological conditions, the main prostanoids were prostacyclin and PGE2 in the BAEC and prostacyclin and PGF2 alpha in the HUVEC. Reoxygenation (2.5 hours) but not hypoxia (2.5 hours) enhanced prostanoid synthesis in both models. Cell enrichment with arachidonic acid (AA, n-6 cells) increased both AA and C22:4 n-6 and decreased n-3 PUFAs in the phospholipids. Conversely enrichment with eicosapentaenoic and docosahexaenoic acids (EPA and DHA, n-3 cells) increased the n-3 PUFAs and decreased the n-6 PUFAs. The BAEC incorporated more PUFA in the phospholipids than the HUVEC. Moreover in the n-3 cells, EPA incorporation was higher than that of DHA. Increasing AA increased the production of both prostacyclin and PGF2 alpha by the BAEC and only that of PGF2 alpha by the HUVEC. Increasing n-3 PUFA decreased the release of PGE2 and TxA2 by the BAEC and only that of prostacyclin by the HUVEC. In the n-6 cells, hypoxia became a stimulus for prostanoid production and the stimulating effect of reoxygenation was reinforced in the HUVEC whereas it was abolished in the BAEC. N-3 PUFA blocked the reoxygenation-stimulated production. These results suggest a strong importance of dietary PUFA in the response of vascular endothelium to pathological conditions.